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(57) ABSTRACT 

A rear vieW mirror for a vehicle has a re?ective member 
mounted for angular movement about a pivot axis perpen 
dicular to a plane containing both a ?rst line and a second 
line. The ?rst line bisects the angle betWeen an incident ray 
and a re?ection of said incident ray extending to a ?rst end 
of the major axis of a vertical section through the eyellipse, 
and the second line bisects the angle betWeen said incident 
ray and a re?ection of said incident ray extending to a 
second end of said major axis. 

4 Claims, 9 Drawing Sheets 
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VEHICLE EXTERIOR REAR VIEW MIRROR 

FIELD 

This invention relates to an exterior rear vieW mirror for 
a vehicle of the type in Which the orientation of a re?ective 
member is adjustable relative to the vehicle. The invention 
is particularly, but not exclusively, applicable to mirrors of 
the above type in Which the adjustment is performed using 
an electrically poWered system. 

RELATED ART 

Legal regulations specify that a vehicle exterior mirror 
must provide a driver of the vehicle With a prescribed ?eld 
of vieW. To facilitate adjustment of the ?eld of vieW to suit 
a particular driver, it has become customary to provide 
exterior mirrors With means for adjusting the orientation of 
the re?ective member thereof from Within the vehicle. 
Where such adjustment is performed using an electrically 
poWered mechanism, it has been customary to provide tWo 
electric motors, one for adjusting the orientation about a 
vertical axis and the other for adjusting the orientation about 
a horiZontal axis. 

In a motor car, the horiZontal position of a driver’s eyes 
in relation to a vehicle exterior mirror is determined prin 
cipally by the length of the driver’s legs since this is the 
factor affecting hoW far back the driver chooses to push his 
seat. The vertical distance betWeen the mirror and the 
driver’s eyes is determined by the length of the driver’s body 
since this determines the height of the his eyes above his 
seat. Since, in the human body, leg length is not directly 
related to body length, there is a signi?cant spread of 
possible positions for the driver’s eyes. It has been found 
that, for the 95th percentile of the human population, these 
possible positions are Within a Zone Which is of generally 
elliptical shape in the vertical plane. When alloWance is 
made for the horiZontal separation betWeen the drive’s tWo 
eyes and for the effect of the driver turning his head, the 
distribution is also someWhat elliptical in the horiZontal 
direction. 

To facilitate vehicle design, the concept of the driver’s 
“eyellipse” has been devised to specify the overall distribu 
tion of eye position resulting from the above variations. This 
concept is de?ned in the 1988 SAE Handbook, Volume 4 
“On-Highway Vehicles and Off-Highway Machinery”., Rec 
ommended Practice SAE J 1050a “Describing and Measur 
ing the Driver’s Field of View”, published by the Society of 
Automotive Engineers, Inc. It is common practice, for a 
motor vehicle manufacturer to use this practice to establish 
the location and dimensions of the eyellipse of a vehicle in 
relation to the required position for an exterior mirror and to 
supply this information to the mirror designer. 

It should be understood that the term “eyellipse” does not 
mean that the shapes so described are necessarily true 
mathematical ellipses but merely that they are of generally 
similar shape to true mathematical ellipses. 

SUMMARY OF THE INVENTION 

According to a ?rst aspect of the invention, an exterior 
rear vieW mirror for a vehicle comprises pivotal coupling 
means, a re?ective member mounted on said pivotal cou 
pling means Which alloWs angular movement of the re?ec 
tive member about a pivot axis perpendicular to a plane 
containing both a ?rst line and a second line, Wherein the 
?rst line bisects the angle betWeen an incident ray and a 
re?ection of said incident ray extending to a ?rst end of the 
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2 
major axis of a vertical section through the eyellipse, and the 
second line bisects the angle betWeen said incident ray and 
a re?ection of said incident ray extending to a second end of 
said major axis. 

This avoids the need to make provision for angular 
movement of the re?ective member about a second pivot 
axis perpendicular to the ?rst-mentioned pivot axis. 

Preferably, the incident ray extends from the bottom 
corner of the required ?eld of vieW closest to the vehicle. 
The re?ective member may be pivotally mounted in a 

mirror case for angular movement relative thereto about said 
single pivot axis. Alternatively, the re?ective member may 
be rigidly mounted in the mirror case Which is itself pivot 
ally mounted on a bracket for angular movement relative 
thereto about said single pivot axis, in Which event said axis 
also serves as the axis about Which the mirror case can be 
displaced in the event that it is subject to impact. 

According to a second aspect of the invention, an exterior 
rear vieW mirror comprises a mirror case, a re?ective 
member, pivotal coupling means mounting the re?ective 
member in the mirror case so as to alloWing angular move 
ment of the re?ective member relative to the case, drive 
means coupled to the re?ective member at a ?rst location 
spaced from the ?rst axis and arranged to cause angular 
movement of the re?ective member about the ?rst axis, and 
stop means arranged to abut against the re?ective member at 
a second location spaced from both the ?rst location and the 
?rst axis, the pivotal coupling means being resiliently 
coupled to the case so as to alloW angular movement of the 
re?ective member about a second axis inclined to the ?rst 
axis during continued operation of the drive means folloW 
ing abutment of the re?ective member against the stop 
means. 

This avoids the need for separate drive means for tilting 
the re?ective member doWnWardly When it is desired to 
provide a vieW of the ground immediately adjacent to the 
rear of the vehicle. 

Preferably, the pivotal coupling means comprises a ?rst 
pivot joint rigidly secured to the mirror case and a second 
pivot joint resiliently secured to the mirror case. 

According to a third aspect of the invention, an exterior 
rear vieW mirror for a vehicle, comprises a bracket adapted 
to be mounted on a vehicle body, a mirror case mounted on 

the bracket for angular movement relative thereto, a re?ec 
tive member mounted in the mirror case, an electric motor 
in the mirror case, and a Worm Wheel driven by said electric 
motor, the Worm Wheel being journaled in sprung bearings 
so as to be resiliently biased into engagement With a pinion 
Which is coupled to the bracket. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an elevational vieW from the rear of a vehicle, 
of a ?rst embodiment of the invention With part of the mirror 
glass broken aWay; 

FIG. 2 is a cross-sectional vieW taken on the line 2—2 in 
FIG. 2; 

FIG. 3 is a schematic diagram illustrating the required 
?elds of vieW for motor car exterior mirrors; 

FIG. 4 is an elevational vieW of the re?ective member of 
the mirror shoWn in FIG. 1; 

FIG. 5 is a schematic diagram illustrating the required 
orientation of the pivot axis of the re?ective member shoWn 
in FIGS. 1 and 2; 

FIG. 6 is a schematic diagram shoWing the required 
orientation of said pivot axis relative to a perspective vieW 
of a car body. 
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FIG. 7 is an elevational vieW from the rear of a vehicle, 
of a second embodiment of the invention; 

FIG. 8 is a cross-sectional vieW taken on the line 7—7 in 
FIG. 7; 

FIG. 9 is a cross-sectional vieW taken on the line 9—9 in 
FIG. 7; 

FIG. 10 is a cross-sectional vieW, similar to FIG. 9, but 
showing the mirror glass in an alternative orientation; 

FIG. 11 is a cross-sectional vieW, similar to FIGS. 9 and 
10, but shoWing the mirror glass in another alternative 
orientation; 

FIG. 12 is an elevational vieW from the rear of a vehicle, 
of a third embodiment of the invention; 

FIG. 13 is a plan vieW, partly in cross-section, of a motor 
mechanism for the mirror shoWn in FIG. 12 With an upper 
cover removed; 

FIG. 14 is a vertical cross-sectional vieW taken on the line 
14—14 in FIG. 13, With the upper cover in place; and 

FIG. 15 is an exploded perspective vieW of the motor 
mechanism shoWn in FIGS. 13 and 14. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Referring to FIG. 1, an exterior mirror has a case 10 With 
an inner end face 11 adapted to abut against a bracket (not 
shoWn) mounted on a motor car door. The construction of 
the bracket and its connection to the case 10 forms no part 
of the invention and Will not be described further. 

Within the mirror case 10, a mirror glass 12 or other 
re?ective member is secured to a carrier 14 Which has upper 
and loWer stub axles 16 and 18 Which are journalled in 
respective upper and loWer bearings 20 and 22 secured to the 
mirror case 10. A jacking screW drive comprising an electric 
motor 24 and gear box 26 is mounted on an internal frame 
member 28 of the mirror case 10. A jacking screW 30 
projects from the gear box 26 and is coupled by a ball and 
socket joint 32 to the back of the mirror carrier 14. The 
jacking screW drive is as described in US-A-5331471. 

FIG. 3 illustrates the ?elds of vieW for the driver’s side 
door mirror 40 and the passenger’s side door mirror 42 of a 
motor car 44 as speci?ed in European Regulations. The 
position of the driver’s head is shoWn at 46. The driver’s side 
door mirror 40 is required to have a ?eld of vieW at ground 
level as indicated by the Zone 48 Which is of Width A and 
starts at a distance B behind the driver’s eye line. Similarly, 
the passenger’s side door mirror 42 is required to have a ?eld 
of vieW at ground level as indicated by Zone 50 Which is of 
Width C and Which begins at a distance D behind the driver’s 
eye line. Both Zones 48 and 50 extend to an inde?nite 
distance. European Regulations specify the folloWing 
dimensions: 

A 2.5 meters 
B 10 meters 
C 4 meters 
D 20 meters 

The actual area of the mirror 40 required to provide this 
?eld of vieW for a ?rst driver Who locates his seat the furthest 
back of all drivers Within the 95th percentile range, is 
illustrated by the triangle shoWn in dotted lines in FIG. 4. 
The point 52 corresponds to the inboard front corner 54 of 
the Zone 48 (the front corner nearest to the vehicle) While the 
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4 
point 56 corresponds to the corner 58 on the outboard side 
of the front of the Zone 48. The point 60 corresponds to the 
inboard side of this Zone at the horiZon. Due to perspective 
convergence, the outboard side of the Zone 48 also appears 
at point 60. Light from various points along the inboard side 
of the Zone 48 appear along the line joining the corners 52 
and 60 of the triangle, While corresponding points on the 
outboard side of the Zone 48 appear along the line joining the 
corners 56 and 60 of the triangle. 
A second driver Who locates his seat furthest forWards of 

all drivers Within the 95th percentile range, Will adjust the 
mirror 40 so that the inboard edge of the ?eld of vieW 
appears on the line joining the corners 52 and 60. The point 
58 Will then appear to be at the point 62, forming a second 
triangle (shoWn in chain-dotted lines). 

In FIG. 5, the line 70 illustrates the plane of the mirror 12 
When oriented for the ?rst driver, the line 72 represents its 
plane When oriented for the second driver and the line 74 
represents the axis formed by the bearings 20 and 22 (FIG. 
1). 76 is a vertical cross-section through the 95th percentile 
eyellipse. The points 78 and 80, at the ends of the major axis 
of the eyellipse, are the eye locations of the ?rst and second 
drivers mentioned above. The line 52-82 is the bisector of 
the angle betWeen the incident ray 54-52 and the corre 
sponding re?ected ray 52-78. The line 52-84 is the bisector 
of the angle betWeen the incident ray 54-52 and the corre 
sponding re?ected ray 52-80. The axis of rotation of the 
mirror 12 is oriented at an angle 6 to the vertical Z such that 
it is perpendicular to the plane containing both the line 52-82 
and the line 52-84. 
As shoWn to FIG. 6, the angle 6 can be resolved into an 

angular component 6 in the longitudinal plane ZOX (parallel 
to the longitudinal central plane of the car body 90) and an 
angular [3 to the transverse plane ZOY. It has been found that 
the angle 6 required for a relatively small car such as the 
Opel Corsa is very similar to that required for a larger car 
such as the Renault Megane. The folloWing angles are 
suitable for both vehicles: 

Driver’s side Passenger’s side 

270 
200 

FIGS. 7, 8 and 9 shoW an exterior mirror having a case 
110 With an inner end face 111 adapted to abut against a 
bracket (not shoWn) mounted on a motor car door. Within 
the mirror case 110, a mirror glass 112 or other re?ective 
member is secured to a carrier 114 Which is mounted on 
upper and loWer ball-and-socket joints 116 and 118 Which 
are secured to an internal frame member 120 of the mirror 
case 10. The loWer ball-and-socket joint 118 is secured to the 
frame member 120 by a rigid pillar 122. As can be seen from 
FIG. 9, the upper ball-and-socket joint 116 is mounted on a 
telescopic strut 124 Which incorporates a compression 
spring 126 biassing the strut 124 to its minimum length. 
A jacking screW drive, comprising an electric motor 128 

and a gear box 130, is mounted on the frame member 120. 
A jacking screW 132 projects from the gear box 130 and is 
coupled by a ball-and-socket joint 134 to the back of the 
mirror carrier 114 near its edge closest to the end face 111 
of the case 110. In normal use, protraction and retraction of 
the jacking screW 132 causes the mirror carrier 114, and With 
it the mirror glass 112, to pivot about an axis 136 (FIG. 7) 
extending through the tWo supporting ball-and-socket joints 
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116 and 118. This axis is chosen to have the same orientation 
as the axis 74 of the mirror assembly shown in FIGS. 1—6. 
An abutment stop 138 is mounted on the frame member 

120 at a location near the upper corner of the mirror carrier 
114 furthest from the end face 111. When the mirror carrier 
114 is Within its normal range of adjustment, it is out of 
contact With the abutment stop 138 but comes into contact 
thereWith When reaching the outer limit of this normal range. 
Continued protraction of the jacking screW 132 after the 
mirror carrier 114 has come into abutment With the stop 138, 
causes elongation of the strut 124, thus compressing the 
spring 126. As a result, the mirror carrier 114 pivots about 
a second axis 140 through the loWer ball-and-socket joint 
118 and the abutment stop 138. This causes the mirror glass 
112 to tilt doWnWardly so as to provide a vieW of the ground 
immediately adjacent to the rear of the vehicle. This is 
particularly useful When a vehicle is being reversed because 
it brings the ground adjacent to the rear Wheels into the ?eld 
of vieW, thus enabling the curb to be seen When the vehicle 
is being reversed close to the pavement. 

FIG. 12 shoWs another exterior mirror having a mirror 
case 150 With a mirror glass or other re?ective member 152 
rigidly mounted therein. The mirror case 150 is mounted on 
a bracket 154 Which has a mounting surface 156 adapted to 
abut against the body of a motor vehicle. The bracket 154 
has a laterally projecting platform carrying an upWardly 
projecting main spigot 158 on Which the case 150 is 
mounted for angular movement about an axis denoted by the 
chain dotted line 160. 

FIGS. 13, 14 and 15 shoW a motor mechanism for 
effecting this angular movement. The main spigot 158 has a 
?ange 162 Which is secured to the bracket 154 and a holloW 
upper end Which receives a doWnWardly projecting stem of 
an upper spigot 164 Which has a ?ange 166 on its upper end. 
When the mechanism is assembled, the upper spigot 164 
locks in rigid engagement With the main spigot 158 so that 
the ?anges 162 and 164 are held at a ?xed distance apart 
from one another. 

Acollar 168 is journalled on the main spigot 158 and has 
an upper detent ring 170 secured to its bottom surface. The 
detent ring 170 has detent formations engaging With com 
plimentary formations on a loWer detent ring 172 Which is 
fast With the ?ange 162. A compression spring 174 engages 
betWeen the bottom of the ?ange 166 on the upper spigot 
164 and an internal shoulder 176 Within the collar 168 so as 
to urge the upper and loWer detent rings 170, 172 into 
engagement With one another. If an excessive force tends to 
cause rotation of the collar 168 relative to the spigot 158, for 
example as a result of impact on the mirror case 150, the 
detent formations on the upper detent ring 170 can disen 
gage from the complimentary formations of the loWer detent 
ring 172 against the action of the spring 174, thus alloWing 
relative angular movement. Arrangements of this type are 
common in the ?eld of vehicle mirrors and Will not be 
described in more detail. 

The radially outer surface of the collar 168 has a smooth 
cylindrical loWer portion 180 and a reduced diameter upper 
portion in the form of gear teeth 182. A mechanism housing 
184, on Which the mirror case 150 is mounted, is journalled 
on the loWer portion 180 of the outer surface of the collar 
168 and is supported on the ?ange 162 by a loW-friction slip 
ring 186. A spring Washer 188 engages betWeen the ?ange 
166 and a confronting surface of a lid 190 of the housing 184 
so as to constrain the housing 184 against axial movement 
relative to the spigots 158, 164 While alloWing relative 
angular movement. The housing 184 has a lid 190 Which 
also covers the top of the upper spigot 164. 

The housing 184 contains an electric motor 192 having a 
Worm Wheel 194 on its output shaft Which engages With a 
pinion 196. The pinion 196 has a second Worm Wheel 198 
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fast thereWith and is secured on an axle 200 Which has its 
ends journalled in the housing 184 and the lid 190 respec 
tively. The second Worm Wheel 198 engages With a second 
pinion 202 Which is secured on a second axle 204 together 
With a third Worm Wheel 206 Which in turn engages With the 
gear teeth 182 formed integrally With the collar 168. 

The axle 204 is journalled in sliding bearings 208 and 210 
Which are engaged by respective spring pins 212 and 214 
toWards the collar 168 so as to hold the Worm Wheel 206 in 
engagement With the gear teeth 182 thereon. This arrange 
ment ensures that no backlash can develop in the mechanism 
due to manufacturing tolerances and Wear on the various 
components of the gear train. In addition, it provides resil 
ience to absorb initial shock prior to disengagement of the 
detent rings 170 and 172 When the mirror case 150 is subject 
to impact. 

An electric cable 216, for supplying the motor 192, 
extends from the bracket 154 through the spigots 158, 164. 
What is claimed is: 
1. An exterior rear vieW mirror for a vehicle comprising: 

a case member; 

a pivotal coupling arrangement provided on said case 
member and having a pivot axis, the pivotal coupling 
arrangement supporting the exterior rear vieW mirror 
Within the case; 

a re?ective member supported by said pivotal coupling 
arrangement for angular movement about said pivot 
axis, Wherein said pivotal coupling arrangement 
includes ?rst and second elongated spaced intercon 
nection members extending betWeen said re?ective 
member and said case, one of said ?rst and second 
interconnection members being longitudinally exten 
sible; 

a single drive element operative to effect pivotal move 
ment of said re?ective member about said pivot axis; 

Wherein said pivotal coupling arrangement includes ?rst 
and second elongated spaced interconnection members 
extending betWeen said re?ective member and said 
case, one of said ?rst and second interconnection 
members being longitudinally extensible 

a single drive element operative to effect pivotal move 
ment of said re?ective member about said pivot axis, 
said pivot axis being inclined at a predetermined incli 
nation angle relative to a vertical axis When said rear 
vieW mirror is mounted on said vehicle, said inclination 
angle having a ?rst component in a plane extending 
perpendicular to the longitudinal axis of said vehicle 
and a second component extending in a plane lying 
parallel to the longitudinal axis of said vehicle Whereby 
said re?ective member may be pivoted about said axis 
by said single drive element such that said re?ective 
member may be positioned so as to provide a vieW of 
a predetermined area lying rearWardly of said vehicle to 
the eyes of a vehicle operator When said eyes are 
positioned Within a range 95th percentile eyellipse; 

an abutment member provided in said case, said re?ective 
member being pivotably moveable about said ?rst and 
second interconnection members during a ?rst range of 
movement, said re?ective member being pivotably 
movable into engagement With said abutment member 
at one end of said ?rst range of movement and being 
pivotably moveable about a second pivot axis during a 
second range of movement, said second pivot axis 
being de?ned by the other of said ?rst and second 
interconnection members and said abutment member, 
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wherein said second pivot axis extends at an acute 
included angle relative to said pivot axis. 

2. Arear vieW mirror according to claim 1 Wherein one of 
said case and re?ective member include upper and loWer 
bearing members and the other of said case and said re?ec 
tive member include an axle arrangement, said axle arrange 
ment extending into said upper and loWer bearing members 
to thereby de?ne said pivotal coupling arrangement. 

8 
3. A rear vieW mirror according to claim 1 Wherein said 

?rst and second ranges of movement are non-overlapping. 

4. Arear vieW mirror according to claim 1 Wherein one of 
said ?rst and second members is longitudinally extended 
during a portion of said second range of movement. 


